The distribution and ontogenesis of [3H]nicotine binding sites in cat visual cortex.
In vitro autoradiographic techniques using [3H]nicotine were used to characterise nicotine binding sites in developing kitten visual cortex. These binding sites in adult animals have a Bmax of 3.91 fmol/mg protein and a Kd of 4.40 nM. Displacement experiments indicate that [3H]nicotine binds to a nicotinic receptor site that is similar to central nicotinic sites described by investigators in other mammals. The number of binding sites increases during postnatal development, peaking near 60 days of age and levelling-off thereafter. There is no evidence for large changes in affinity during postnatal development for this binding site. [3H]Nicotine binding sites are densely concentrated in layer IV in the visual cortex of adult animals, with sharply reduced binding outside of cortical areas 17 and 18. This laminar pattern does not change during postnatal development, but an increase in the number of binding sites in layer IV as well as in layers I and VI occurs during early postnatal life. These binding sites disappear when extrinsic cortical inputs are severed. However, they survive when neurons in the visual cortex are selectively destroyed with a cell-specific neurotoxin. Unilateral destruction of the lateral geniculate nucleus eliminates [3H]nicotine binding sites in the visual cortex ipsilateral to the lesion, suggesting that they are located presynaptically on the terminals of lateral geniculate nucleus afferent fibres. The laminar pattern of binding of [3H]nicotine during early development of the visual cortex is complimentary to that for muscarinic acetylcholine receptors. These latter receptors redistribute during postnatal development becoming less prominent in layer IV at the same time as the [3H]nicotine binding sites are increasing in number in this layer. For a short period of time at the height of the critical period for cortical plasticity, both populations of binding sites are located in layer IV.